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(54) PLASTIC MIRROR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a plastic mirror excellent in reflecting 
characteristics as a mirror and in the adhesion of a thin silver film at a low cost. 
SOLUTION: The plastic mirror consists of a transparent plastic sheet, transparent surface 
hardening films formed on both faces of the sheet, a thin silver film formed on one of the 
surface hardening films by an electroless silver mirror reaction after surface activation by 
plasma treatment, corona treatment, alkali treatment or chromic acid treatment and a thin 
copper film formed as a protective coat on the thin silver film by electroless plating. 
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* NOTICES * 

JPO and NGIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim 1] The mirror made of synthetic resin characterized by consisting of a silver thin film 
formed using non-electrolyzed silver mirror reaction on a transparent synthetic-resin plate, 
the transparent hard facing film formed in the both sides, and said hard facing film of one of 
the two which activated the front face by plasma treatment, corona treatment, alkali 
treatment, or chromate treatment, and a copper thin film formed as a protective coat by the 
electroless deposition method on this silver thin film. 



[Translation done.] 



CLAIMS 



[Claim(s)] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mirror made of synthetic resin excellent 
in the reflection property as a mirror, and the adhesion of a silver mirror plane (silver thin film) 
which can be manufactured cheaply. 
[0002] 

[Description of the Prior Art] Although the glass mirror which silver was deposited in the 
glass substrate and generally formed the silver thin film in one side of a transparent glass 
substrate as a mirror with the high rate of a light reflex by the **** reaction which is not 
electrolyzed [ which returns the silver plating liquid containing an ammonia nitric-acid Ginsui 
solution by grape sugar or the aldehyde ] is known, such a glass mirror always has the danger 
of breakage, and needs careful caution for handling. Moreover, it is dramatically difficult for 
weight to increase remarkably in a large-sized article, for consideration special to the haulage 
installation to be needed, and for workability to cut in the configuration of arbitration bad 
further. 

[0003] Although the mirror which used the synthetic-resin plate as the substrate is also 
known as a mirror which canceled the fault of such a glass mirror, generally this mirror made 
of synthetic resin is manufactured by the vacuum deposition method, and since the high 
vacuum condition is indispensable, it has the difficulty that a manufacturing cost becomes 
high. 

[0004] Although there is the approach of depositing silver on a synthetic-resin plate front 
face by silver mirror reaction, and forming a silver thin film as an approach of reducing the 
manufacturing cost of this mirror made of synthetic resin, by this approach, the adhesion of a 
silver thin film is dramatically bad, and there is a practical problem. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention cancels the above-mentioned 
conventional trouble, and offers a technical problem the mirror made of synthetic resin 
excellent in the reflection property as a mirror, and the adhesion of a silver thin film which can 
be manufactured cheaply. 
[0006] 

[Means for Solving the Problem] A synthetic-resin plate with the above-mentioned 
transparent technical problem, and the transparent hard facing film formed in the both sides. 
The silver thin film formed using non-electrolyzed silver mirror reaction on said hard facing 
film of one of the two which activated the front face by plasma treatment, corona treatment, 
alkali treatment, or chromate treatment, It is solved in the mirror made of synthetic resin 
characterized by consisting of copper thin films formed as a protective coat by the 
electroless deposition method on this silver thin film. 
[0007] 

[Embodiment of the Invention] In this invention, although the transparent synthetic-resin 
plate which consists of methacrylic resin, polycarbonate resin, vinyl chloride resin, styrene 
resin, or cellulose type resin is suitably used as a synthetic-resin plate used as a substrate, 
even if palely colored extent which does not spoil transparency, it does not interfere. 
Moreover, as the thickness, about 0.5-5mm is suitable. 
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[0008] As hard facinglBrformed in both sides of a synthetic-rWm plate By the hardening 
film with a thickness of about 2-10 micrometers with transparent acrylic, silicon system, 
methyloHzed melamine system, etc. Although the thing of the bridge formation hardening 
mold formed by heating condensation etc. is suitably used after applying coating which 
consists of resin constituents, such as a thing of an ultraviolet curing mold which ultraviolet 
rays were irradiated [ thing ] and stiffened them after applying the covering material 
constituent which can be hardened by ultraviolet rays, such as acrylic, a silicon system, and a 
melamine system The acrylic hard facing film of points, such as adhesion with a base material, 
membranous engine performance, and productivity, to an ultraviolet curing mold is desirable. 
[0009] Moreover, as for surface activity-ized processing of the hard facing film, the usual 
plasma treatment, corona treatment, alkali treatment, or chromate treatment is applied. 
[0010] Plasma treatment impresses high tension to the gas ambient atmosphere under low 
voltage, exposes a synthetic-resin plate to the glow discharge to maintain, and processes the 
hard facing film of a synthetic-resin plate by activity particles, such as an electron generated 
during glow discharge, ion, an excited atom, a radical, and ultraviolet rays. As gas introduced in 
a vacuum system, inorganic gas, such as oxygen, nitrogen, air, and an argon, organic 
compound steams, or such mixture can be used. As for the gas pressure in a system, it is 
preferably desirable to process for 1 - 5 minutes by 0.01 - 0.5Torr (1.33-66.5Pa) 0.001 to 0.1 
Torr (0.1 33-1 3.3Pa). 

[001 1] When the field of strong electric field carries out localization of the high tension to an 
electric wire like [ at the time of being missing ], the local discharge (corona discharge) limited 
to this field produces corona discharge treatment. A synthetic-resin plate is made to 
intervene under this discharge, and surface activity-ized processing of the hard facing film is 
performed. Although corona discharge usually uses an alternating current, a forward or 
negative corona may be used if needed. Using the corona discharge processor in which 
consecutive processing which has a RF transmitter and an electrode is generally possible, 
between a corona discharge electrode and counter-electrodes is passed, and a synthetic- 
resin plate is processed continuously. 

[0012] As for alkali treatment, it is desirable to perform surface activity-ized processing of 
the about [ a 5-10 minute room ] hard facing film at 25 degrees C using alkali solutions 
(concentration 2 — 10w%), such as a sodium hydroxide and a potassium hydroxide. 
[0013] On the hard facing film to which surface activity-ized processing was performed, a 
silver thin film with a thickness of about 10-150nm is formed using non-electrolyzed silver 
mirror reaction, and a copper thin film is further formed as a protective coat with a thickness 
of about 10-150nm by the electroless deposition method on a silver thin film. Moreover, the 
protection paint film which consists of various coatings may be prepared on a copper thin film. 



[0014] 

[Example] An example explains this invention still more concretely below. 

[0015] (Example 1) The covering material constituent of an acrylic ultraviolet curing mold was 
applied to both sides of a transparent acrylic resin plate, ultraviolet rays are irradiated, and 
were stiffened, and the hard facing film of 5 micrometers of thickness was formed. 
Subsequently, ammonia nature silver-nitrate water-solution AgNO360 g/l with ammonia 
superfluous after leaving an acrylic resin plate for 10 minutes and rinsing and surface- 
activity-izing it in concentration 10w% and an alkali water solution with a temperature of 25 
degrees C (A liquid), Sodium-hydroxide water-solution NaOH40 g/l (B liquid) and grape-sugar 
water-solution C6H12O630 g/l (C fluid) are prepared. A liquid, B liquid, and the silver plating 
liquid that mixed C fluid at a rate of 4:1:1 were carried at the room temperature of 25 degrees 
C on the hard facing film which the acrylic resin plate surface-activity-ized, and was left at it 
Since the hydrophilic group was generated by the surface-activity-ized hard facing film, the 
uniform silver thin film was formed of the silver reaction on breadth and the hard facing film at 
homogeneity, without crawling silver plating liquid. In order to protect this silver thin film, the 
copper thin film was formed with the copperOD sulfate water-solution reducing-agent solution 
(zinc powder suspension), the lining coating was applied further, the protection paint film was 
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prepared, and the mirrl^Pfade of acrylic resin was obtained. Thl^Btained mirror made of 
acrylic resin had the dramatically strong adhesion of a silver thin film, and it was [ the 
reflection property ] excellent. 

[0016] (Example 2) Direct-current mold vacuum discharge equipment was used for surface 
activity-ized processing of the hard facing film, and the mirror made of acrylic resin was 
obtained like the example 1 except impressing and carrying out plasma treatment of 7000V for 
5 minutes by gas pressure 0.01 Torr (1.33Pa) in an argon gas ambient atmosphere. Like what 
was obtained in the example 1, the obtained mirror made of acrylic resin had the dramatically 
strong adhesion of a silver thin film, and it was [ the reflection property ] excellent. 



[Effect of the Invention] According to this invention, the adhesion of a silver thin film is 
dramatically strong, and the mirror made of synthetic resin which was excellent also in the 
reflection property can be cheaply manufactured by the easy approach. 



[Translation done.] 



[0017] 
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